We experimentally measure, by means of time-resolved photoluminescence spectroscopy, a 15-fold enhancement of the spontaneous emission decay rate of single semiconductor quantum dots coupled to disorder-induced Anderson-localized modes with efficiencies reaching 94%. Enhancing the spontaneous emission decay rate of single quantum emitters is crucial in the realisation of efficient single-photon sources, necessary for the development of quantum information technology and quantum cryptography. The control over the emission dynamics of atoms, ions or semiconductor quantum dots is typically achieved by placing the quantum emitters within highly confining optical cavities [1]. The modified density of photonic states produces an increase of the spontaneous emission decay rates, through the so-called Purcell factor, and the enhanced light-matter interaction can even allow to entangle single photons and single emitters.
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We demonstrate a new way to enhanced light-matter interaction based on the control over the disorder of the system enabling quantum electrodynamics experiments [2] . By engineering the degree of disorder in the system, light can be localized by multiple scattering events and be trapped within so-called Andersonlocalized cavities [3] . To this end, we have realised a sample composed of a photonic crystal waveguide (W1 with lattice parameter a=260nm, hole radius r=78nm) containing a layer of self assembled InAs/GaAs quantum dots in the centre. Disorder is introduced in the photonic crystal membrane by randomly shifting the position of the air holes, with respect to the perfectly periodic structure, in three rows on either side of the waveguide (see Fig.1A ). The induced disorder randomizes the propagation of light along the waveguide and Anderson-localized cavities appear spontaneously. Sharp peaks are visible in high power photoluminescence spectra (see Fig.1B ) that are spectral signatures of Anderson-localized cavities. The frequency range where the cavities appear can be controlled by varying the amount of disorder and lies within the waveguide slow-light regime. Remarkably, the measured Q-factors (up to 10000) and mode volumes (~1μm 3 ) compete with highly engineered semiconductor cavities containing quantum dots [4] .
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The modification of the spontaneous emission rate of single quantum dots embedded within disordered photonic crystal waveguides is studied by means of time-resolved photoluminescence spectroscopy. The emission frequency of single semiconductor quantum dots is tuned into and out of resonance with the random cavity modes by varying the temperature of the sample. The decay rate of single emitters proves to be strongly influenced by the modified local density of photonic states. A 15-fold enhancement of the spontaneous emission rate is measured when tuning a single quantum dot on and off resonance with a random cavity (see Fig.2 ). The measured efficiency in the channelling of single photons into an Andersonlocalized mode reaches values as high as 94%. These results prove that disorder induced Andersonlocalized cavities represent a novel and efficient platform for all-solid-state quantum electrodynamics. The implementation of disorder represents a novel route to the enhancement of light-matter interaction, opening exciting perspectives both in fundamental research and in the realization of intrinsically "imperfectionrobust" quantum information devices. So-called necklace states that are naturally occurring coupled Anderson-localized modes, could also offer a novel route to the realization of quantum networks [5] . 
